Expression of hypoxia-inducible factor-1alpha protein predicts survival in patients with transitional cell carcinoma of the upper urinary tract.
Hypoxia-inducible factor-1 (HIF-1), identified as one of the transcription factors, has been found to play an essential role in oxygen homeostasis. HIF-1 is a heterodimer composed of HIF-1alpha and HIF-1beta. Increased levels of HIF-1alpha have been reported during the carcinogenesis and progress of several tumors. We investigated the prognostic importance of HIF-1alpha expression in transitional cell carcinoma of the upper urinary tract. In 127 cases of transitional cell carcinoma of the upper urinary tract, we examined its expression (using immunohistochemistry and in situ hybridization), and also its relation to the expression of p53 oncoprotein, as well as to proliferating cell nuclear antigen (PCNA) immunoreactivity, microvessel density, clinicopathologic parameters, and clinical outcome. A positive expression of HIF-1alpha protein was recognized in 55.1% of samples, the expression being apparent within the nucleus in tumor cells. HIF-1alpha protein expression correlated with grade, growth pattern, p53 oncoprotein expression, and PCNA index, but not with stage. Furthermore, a significant correlation was found between HIF-1alpha protein expression and both overall and disease-free survival rates in the univariate and multivariate analyses (in all tumors and in invasive tumors). A positive expression of HIF-1alpha mRNA was recognized in 69.6% of 125 samples which were available, the expression being apparent within the cytoplasm in tumor cells. The positive expression of HIF-1alpha mRNA by in situ hybridization correlated significantly with HIF-1alpha protein expression by immunohistochemistry. HIF-1alpha mRNA expression only correlated with pattern of growth (P = 0.0078). In conclusion, the detection of HIF-1alpha protein would seem to be of value in informing the prognosis of transitional cell carcinoma of the upper urinary tract.